Tuberculin elicited cellular immune response in the lactating bovine mammary gland vaccinated intramammarily with Mycobacterium bovis.
The development of a local antigen-specific sensitivity was monitored histologically and in secretions of the bovine mammary gland. Three cows in mid-lactation were immunized by injecting 50 microliter of a killed Mycobacterium bovis vaccine into the dorsal secretory tissue of the rear mammary glands; two cows served as unvaccinated controls. Ten weeks after vaccination, all cows were challenged by intramammary infusion of 1.0 microgram tuberculin in 5 ml phosphate-buffered saline (PBS). Three quarters of each cow received tuberculin at 72, 48, and 24 hours before slaughter; a control quarter received PBS at 72 hours. Vaccinated cows exhibited an intense, local cellular reaction to tuberculin in teat-end tissues at all times post infusion; PBS-infused glands were normal. A moderate leukocyte response in parenchymal tissues adjacent to the gland cistern of tuberculin-infused quarters was observed, but deep parenchymal tissues were normal; no effect on milk yield was found. Tuberculin-infused quarters exhibited histological responses in teat cisternal tissues similar to those in delayed-type hypersensitivity reactions. Leukocytic accumulation was primarily macrophages and lymphocytes with few neutrophils. Erythema was observed in the distal half of the cistern, and fibrin deposits were found in subepithelial connective tissues. The epithelium, although distended with leukocytes, was intact and numerous mitotic figures were present. Unvaccinated cows showed no response to challenge. Results demonstrated a marked and specific cellular response in sensitized cows to challenge with tuberculin.